NGF-induced moesin phosphorylation is mediated by the PI3K, Rac1 and Akt and required for neurite formation in PC12 cells.
Moesin is a member of ERM family proteins which act as the cross-linkers between plasma membrane and actin-cytoskeleton and is activated by phosphorylation at Thr-558. In neurons, suppression of radixin and moesin alters the growth cone morphology. However, the significance of phosphorylation of ERM proteins in neuronal cells has not been fully investigated. In this study, we studied the signaling pathways responsible for moesin phosphorylation and its functional importance in NGF-treated PC12 cells. NGF rapidly induced the phosphorylation of moesin at Thr-558 in PC12 cells which was dependent on PI3K and Rac1. We found that Akt interacted and phosphorylated with moesin both in vitro and in vivo. Inhibition of PI3K and Rac1 abolished the NGF-induced Akt activation, indicating that Akt is at the downstream of PI3K and Rac1. To examine the functional role of phosphorylated ERM proteins, a dominant negative mutant form of moesin (T558A) was introduced into PC12 cells. The mutant significantly reduced the frequency of cells with neurites following NGF treatment. Our results indicate that PI3K, Rac1 and Akt-dependent phosphorylation of moesin is required for the NGF-induced neurite formation in differentiating PC12 cells.